Objectives: We aimed to investigate resource use and its association to cognitive impairment, activities of daily living, and neuropsychiatric symptoms in residents of Swedish nursing homes.
| Aim
The aim was to investigate resource use and its association to cognitive impairment, activities of daily living, and neuropsychiatric symptoms in residents of Swedish nursing homes.
| METHODS

| The U-Age program
This study is based on data from the Umea ageing and health research program (U-Age) which aims to explore housing models for elderly people and people with dementia. 21 The U-Age research program consists of four projects to study cross-sectional and longitudinal data on different types of housing models for older people: home care services, sheltered housing, and nursing homes. This paper is based on baseline data from the U-Age SWENIS that aims to initiate longitudinal monitoring of care and health in Swedish nursing homes. Main research question is to estimate prevalence of symptoms, involvement in daily activities, quality of life, resource use and thriving for older residents in Swedish nursing homes, as well as characteristics and experiences of care provision and structure in a nationwide randomly selected sample of Swedish nursing homes.
| Sample/participants
A nationwide sample of residents comprises the dataset in this crosssectional study. A total of 60 (of 290) Swedish municipalities were randomly selected for the project 21 and 35 of those agreed to participate.
Managers at the nursing homes were contacted by telephone, and 188 of 202 requested nursing homes did agree to participate. No further attempts were made to approach nonparticipating municipalities or units to find their reasons for not participating. This study is based on data from 172 nursing homes, since 16 did not return data although they had agreed to participate, within 35 Swedish municipalities, comprising 548 units and 4831 residents. The size of participating units ranged from 7 to 128 beds, and both general as well as special care units for dementia participated.
| Data collection
Data on residents were collected using a survey questionnaire, and assessments of residents were made by proxy ratings, performed by the staff member who knew each resident best. Proxy ratings were used because of the expected high prevalence of cognitive impairment/dementia in this population which would inhibit self-report responses. Data collection was conducted between November 2013
and September 2014, and of the 6902 forms sent out, 4831 was answered, resulting in response rate of 70%. 
| Study variables
| Activities of daily living
The functional ability of residents was measured using a modified version of the Katz activities of daily living index (ADL), 27 which assesses ability to independently manage daily activities in the following six domains:
bathing, dressing, transferring, toileting, eating, and continence. In the modified version of the ADL, each domain was scored dichotomously as dependent "0" versus fully independent "1" to obtain a total score of 0 to 6 points. Higher scores indicate greater independence. Functional independence was defined as no assistance, partially dependent as dependent in one or two activities, and fully dependent as dependent in three or more activities in the first linear regression analyses. When looking at hours of resource use with the Katz, the items were dichotomized into dependent and not dependent in the GLM.
| Gottfries cognitive scale (GCS)
Cognitive function was measured using a scale developed by Gottfries and Gottfries, which comprises 27 items regarding ability to orientate.
Statements are answered with a "yes" ( 
| Neuropsychiatric inventory
Neuropsychiatric symptoms were measured using the Neuropsychiat- 
| Costs
A cost model previously used 16 was adopted which uses the mean cost of a 1-year stay at a Swedish nursing home, 35 and this cost for a place in Swedish nursing homes is approximately 650 000 SEK/year.
The model includes administration, capital costs, technical support, and operating costs for buildings, laundry, and cleaning in the overhead, fixed costs, 36 and the assumption that these overhead, fixed costs is included in the cost for an average care hour. A top-bottom perspective is used to find out how the cost is distributed within the different categories, ie, for no functional dependency, the resource time used is only approximately half of the mean resource time used for all so the relative cost is consequently reduced equally. Supervision was not included in the cost estimates, since it can be done simultaneously for many residents and combined in other care tasks.
| Data analysis
Data analysis was made in IBM SPSS statistics 23. 37 Descriptive statistics and cross-tabulations were used for background characteristics and resource use data. Resource use data had a non-normal and skewed distribution. Accordingly, regression analysis of resource use was performed by using a generalized linear model (GLM) with the assumption of a gamma-shaped distribution of the dependent variable. 38 GLMs are generally well suited for statistical analysis of data, which show a high degree of non-normality.
A two-step procedure was used. First, separate linear regressions with resource use as outcome were performed to understand which items of the scales were associated with the highest use of resources in the neuropsychiatric scale (NPI) and ADL scale (Katz) . Second, a GLM was run to explore the magnitude of the resource driving factors, where the significant resource use driving factors from the linear regressions were dichotomized and first entered separately. All models were adjusted for cognitive functioning, age, and gender. Last, in the joint analysis, all significant factors from the linear regression were entered simultaneously. ADL was dichotomized by item, using independence and any dependency in ADL. For the NPI, items were used as no neuropsychiatric symptoms or any neuropsychiatric symptoms.
Results of the GLM are expressed as relative change in resource use due to increase in the explanatory variable.
| RESULTS
Resident mean age was 86 years, and the proportion of women was 67% (Table 1) . Sixteen percent of the residents were functionally independent while cognitive impairment was present in two-thirds of the residents. Mean length of stay was 30 months (Table 1 Table 2 ). The ratio of time spent on supervision versus time spent on personal ADLs was 2:1 for both men and women for total time in all residents. Results from the univariate GLM analysis (Table 3) showed that dressing was the factor that influenced resource use in the nursing home setting the most Exp 36 implicating the need of further longitudinal studies of nursing homes with the aim to better understand the relation between staffing, ie, resource use and quality of care and associated costs.
The age of residents in Swedish nursing homes was quite high, but in line with international figures. 39, 40 The study also showed that dependency in personal ADL (dressing, continence, feeding) all made considerable contribution to resource use time, as was aberrant motor behavior.
Gender was not a factor that influenced the total resource use time, but the pattern was different between the genders, where male residents got more supervision. Still, the magnitude is not very high and may be interpreted as a factor of good equality in Swedish nursing homes. Eighty-five percent of residents in this representative sample of nursing homes in Sweden were dependent in some activity of daily living that is common in older ages, and these are figures found in other studies. 22, 41, 42 Two-thirds of residents were cognitively impaired which is in line with previous studies and common when dementia is present. 4, 9, [43] [44] [45] [46] To our knowledge, there are only few previous studies that have analyzed resource use measured in hours per week. 16, 46 Our study is in line with earlier studies 16, 46 in the way that ADL and cognitive impairment heavily induce care hours in nursing home setting. Furthermore, and in conjunction with cognitive impairment, anxiety and aberrant motor behavior add care hours, since these behaviors are often present in dementia. When looking at total hours of care, the figures may exceed reasonable staffing hours for Swedish conditions. This could probably be explained by the joint production in supervision care time, which was rather high, as supervision can be done for several residents at the same time. This holds true for some IADL activities too, like preparing coffee or a meal for residents.
Costs increased immensely for people having functional dependencies compared to residents without dependencies as well as for people with cognitive impairments compared to cognitively intact residents.
To conclude, the variation in care time use in nursing home residents due to functional dependency and also for cognitively impairment has great implications for the cost of care in nursing
